The role of balneotherapy in rheumatology is a subject of much debate. Although it has been a major therapeutic approach in Europe for many years, it is not popular and its value is often questioned in other countries, including the United States. The efficacy of sulphur baths and mud pack treatment in rheumatoid arthritis is still debatable. According to Cosh patients with active and widespread disease are best treated in hospitals and only when remission is achieved should spa treatment be considered. ' In Israel the main health resort area is located along the western shore of the Dead Sea at the southern end of the Jordan river. This area is renowned for its many hot thermomineral springs, rich in sulphur and other minerals. It has a large natural concentration of mud especially suited for therapeutic purposes.
The aim of this study was to evaluate the effectiveness of mud packs and sulphur baths in patients with severe, active rheumatoid arthritis.
Materials and methods
Forty patients (32 women, eight men) with definite or classical rheumatoid arthritis as defined by American Rheumatism Association criteria2 were treated for a period of two weeks at the Moriah Spa Hotel. Patients suffering from diseases such as active ischaemic heart disease, uncontrolled diabetes mellitus, severe hypertension, peripheral vascular disease, or central nervous system diseases, such as epilepsy, were excluded from the study. The patients were randomly allocated into four groups of 10 patients each. Group I was treated with daily mud packs heated to 42°C and applied over the four extremities, neck, and back for 20 minutes each day. Group II was treated with daily sulphur baths heated at 37°C for 20 minutes each day. Group III was treated with a combination of daily mud packs (as in group I) and daily sulphur baths (as in group II). Group IV served as a control group, receiving neither mud packs nor sulphur baths. Controls were aware of the other three groups and of the treatment they were receiving. Apart from the treatment itself patients in the control group had the same degree of activity and rest as those in the other groups. The clinical indices assessed at each examination were (a) duration of morning stiffness (in minutes); (b) 15 metre walk time (in seconds); (c) right and left hand grip strength using a standard recorder (in mmHg); (d) circumferences of the proximal interphalangeal joints of the four fingers of each hand (in mm). This was measured by using rings of varying diameters and determining the smallest ring that would pass over each joint. The sum of the circumferences of the joints measured in both hands was divided by the number of joints thus yielding an average circumference of proximal interphalangeal joints for both hands; (e) activities of daily living on a scale of 1-6, in which 1=very poor, 2=poor, 3=fair, 4=good, 5=very good, and 6=excellent; (f) patient assessment of disease severity on a scale of 0-10, in which 0= the most severe situation and 10 the ideal situation according to the patient's individual perception; (g) number of active joints. A joint was defined as active when at least one of the following findings was present: soft tissue swelling; intraarticular effusion; tenderness over the joint line; and stress pain; (h) the Ritchie index. 4 The laboratory variables assessed were complete blood count The mechanism by which spa treatment works is not fully understood. Immersion in spa water causes many physiological changes, such as significant diuresis and natriuresis,7-haemodilatation,8 and an increase in cardiac output without a significant change in blood pressure.9-11 It is not clear whether these physiological changes have any influence on the disease process, but it is clear that muscle tone, joint mobility, and pain intensity are influenced by these hydromechanical and thermal stimuli. Grahame et al showed that immersion in a hydrotherapy pool for one hour provoked a significant diuresis, natriuresis, and kaliuresis associated with significant reduction of the circumference of the proximal interphalangeal joints of patients suffering from rheumatoid arthritis. 12 Although trace elements such as zinc and copper may be important in the pathogenesis of rheumatoid arthritis, it is not clear if these and other trace elements can be absorbed through the skin. O'Hare et al found no evidence for absorption of calcium, magnesium, or sodium. 7 Shani et al, on the other hand, showed significant increases in the concentration of Br, Rb, Ca, and Zn in patients suffering from psoriasis after bathing in the Dead Sea."3 Lately it has been shown that low serum zinc and increased serum copper are common in rheumatoid arthritis and that the extent and severity of the immune inflammatory rheumatoid process is associated with low serum zinc concentration. 14 Zinc and copper are present in very small quantities in both our mud packs and sulphur baths. We plan future studies to clarify the question of possible percutaneous absorption of these trace elements.
The clinical improvement found with all three treatment modalities was not associated with any improvement in laboratory variables. Erythrocyte sedimentation rate and serum amyloid A concentration did not fall. Baseline values for erythrocyte sedimentation rates were relatively low in all four groups ( ' clinical-laboratory dissociation', but it has been described in other studies also. '6 17 Balneotherapy is considered to be contraindicated in patients with acute attacks of rheumatoid arthritis or active disease. 18 Despite the fact that most of our patients fell into these categories there were only three cases of mild thermal reaction, which did not require treatment to be stopped. No clinical aggravation, even temporary in nature, due to spa treatment was found.
We conclude that mud packs and sulphur baths alone or in combintion are safe and effective in reducing objective and subjective indices of rheumatoid arthritis activity for a period of up to three months. We realise that further studies based on larger patient populations are needed to confirm our findings about the safety and efficacy of these modes of treatment.
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